Mesenchymal stem cells in human second-trimester bone marrow, liver, lung, and spleen exhibit a similar immunophenotype but a heterogeneous multilineage differentiation potential.
We previously found that human fetal lung is a rich source of mesenchymal stem cells (MSC). Here we characterize and analyze the frequency and function of MSC in other second-trimester fetal tissues. Single cell suspensions of fetal bone marrow (BM), liver, lung, and spleen were made and analyzed by flow cytometry for the expression of CD90, CD105, CD166, SH3, SH4, HLA-ABC, HLA-DR, CD34 and CD45. We assessed the frequency of MSC by limiting dilution assay. The frequency of MSC in BM was significantly higher than in liver, lung, and spleen (p<0.05). On primary non-expanded cells from fetal liver, lung and spleen the number of cells positive for mesenchymal markers was significantly higher within the CD34 positive population than within the CD34 negative population. The phenotype of the culture-expanded MSC was similar for all fetal tissues, i.e. CD90, CD105, CD166, SH3, SH4 and HLA-ABC positive and CD34, CD45 and HLA-DR negative. Culture-expanded cells from all tissues were able to differentiate along adipogenic and osteogenic pathways. However, adipogenic differentiation was less in MSC derived from spleen, and osteogenic differentiation was reduced in liver-derived MSC (p<0.05). Our results indicate that culture-expanded MSC derived from second-trimester fetal tissues, although phenotypically similar, exhibit heterogeneity in differentiating potential. We speculate that these differences may be relevant for the clinical application of MSC.